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Recovery  and  Range  Test  of  3"1?  AA  Projectiles  in 
3'.»  15/67  Caliber  Gun,  Type  A Mod  0 Serial  No.  1 

PART  A 

SYNOPSIS  \ . 


1*  A 3^15/67  barrel,  Type  A Mod  0,  and  3*1?  AA  Projectiles,  Type 
EX  1 Mod  0,  were  subjected  to  recovery  and  ranging  tests.  This 
barrel  and  projectile  were  designed  as  possible  replacements  for 
the  3M/70  barrel  and  projectile  in  3**/70  gun  systems,  in  view  of 
difficulties  experienced  in  the  development  of  the  latter. 

2.  The  3»’15/67  barrel  - projectile  combination  performed  very 
satisfactorily,  as  judged  by  both  recovery  and  ranging  tests.  The 
mean  corrected  D/R  for  twenty  (20)  5-round  groups  was  0.37$. 

3.  The  performance  supports  the  hypothesis  that  difficulties  with 
the  3"/70  barrel  - projectile  combinations,  which  have  been  mani- 
fested in  low  accuracy,  body  engraving,  ana  spiral  wear,  are 
Ultimately  due  to  band  failure  caused  by  the  relatively  large  ratio 
of  band  diameter  to  body  diameter  necessary  in  the  3"/70  design. 

4.  Preliminary  tests- of-  nylon  rotating  hands  for  the  3'.'15  projectile 
indicate  that  a workable  design  employing  this  material  should  not 

be  a difficult  problem. 

5«  It  is  recommended  that  the  3 V 15/67  barrel  usod  in  these  tests 
be  fired  for  at  loast  1000  rounds  to  obtain  additional  data  and 
information  on  v/oar  characteristics  of  the  gun.  At  the  end  of  this 
program,  recovory  tests  should  be  fired  with  projectiles  having 
standard  and  shortened  rotating  bands. 
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RccOvory  and  Range  Test  of  3*15  AA  Projectiles  in 
3U5/67  Caliber  Gun,  Type  A Lied  0 Serial  No.  1 


PART  B 

INTRODUCTION 


1.  AUTHORITY: 

This  program  was  authorized  by  references  (a),  (b),  1(c)  and  (d) 
and  conducted  undor  Task  Assignments  NPG-Re5a-21-±-52  and  NPG-Ro5a~ 
21-1-53. 

2.  REFERENCES: 

a*  BUORD  Conf  ltr  NP9  Re5a-FBW:cmj  Ser  24896  of  27  Aug  1951 
to  NGF  and  NAVPROV 

b.  BUORD  Conf  ltr  NP9  Ro5a-JHH:cmj  Scr  $8*82  of  29  Apr  1952 
to  NGF  and  NAVPROV 

c.  BUORD  Conf  ltr  S74-l(3")  Ro5e-E0S:llh  Ser  47851  of 
18  Nov  1952  to  NGF  and  NAVPROV 

d.  BUORD  Conf  ltr  Ro5a-FBW«fl  NP9  of  3 Jul  1952 

e.  BUORD  Conf  ltr  Ro5a-FBU:cmj  Scr  18945  of  3 Apr  1951  to  NGF 
f • FONECON  between  BUORD  (Mr#  Weathcrsboe,  Re5a;  and  NAVPROV 

(LCDR  W.  B.  Robertson)  of  17  Mar  1952 

g. '  BUORD  Conf  ltr  Ro5e-E0S:llh  Ser  49062  of  12  Dec  1952  to 

NGF  and  NAVPROV 

h.  FONECON  botweon  NAVPROV  (Mr#  R*  B.  Butler)  and  BUORD 
(Mr.  E#  0#St.engard,  Rc5o)  of  8 Doc  1952 

i.  BUORD  8k  2323IO,  3U5/67  Gun  Barrel  and  Chamber  Details 
U BUORD  Sk  328618,  3«15  AA  Projectile  Type  EX  1 Mod  0 

k#  BUORD  Sk  238911  Dummy  Nose  Plug 
1#  NPG  Ranging  Data  Sheet  No#  1 of  12  Aug  1952 
m#  NPG  Ranging  Data  Shoot  No#  2 of  16  Jan  1953 
n#  NPG  Report  No,  896  of  29  Nov  1951 
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3.  BACKGROUND! 

Tho  3“/70  gun  program  throughout  its  course  has  boon  plagued 
with  difficulties,  tho  most  crucial  of  which  have  boon  a strong 
tcndoncy  toward  bad"splral  wear  of  tho  barrel  and  a tendency  toward 
poor  accuracy.  The  belief  has  prevailed  in  some  quarters,  particu- 
larly at  the  Naval  Proving  Ground,  that  the  basic  cause  of  these 
difficulties  was  the  unusually  large  diameter  of  the  3rt/70  rotating 
band,  as  compared  with  the  body  diameter  of  the  projectile,  and  that 
consequent  band  failure  in  the  barrel  at  high  velocity  produced  the 
observed  phenomena. 

Based  on  this  hypothesis,  the  Bureau  of  Ordnance  evolved  the 
idea  that  a relatively  small  increase  in  projectile  diameter, 
without  a change  in  band  diameter,  would  eliminate  this  possible 
cause  of  trouble.  Such  a projectile  could  be  fired  from  a standard 
3u/70  barrel  bored  to  a slightly  larger  diameter,  using  the  samS 
cartridge  case  and  other  ammunition  components  as  the  3"/70  gun. 
Furthermore,  if  the  weight  of  the  projectile  were  kept  constant  at 
15  pounds,  the  increase  in  diameter  would  permit  a corresponding 
decrease  in  length,  which  would  increase  tho  stability  of  tho  pro- 
jecilo  in  flight.  Othor  advantages  would  bo  that,  given  the  same 
fuze  intrusion  into  the  cavity  as  for  tho  3"/70,  the  larger  pro- 
jectile would  permit  loading  more  explosive  around  the  fuze,  which 
would  tend  to  improve  tho  fragmentation  characteristics;  ana  that 
the  larger  basal  aroa  of  tho  modified  projoctilc  would  permit  t 
decrease  of  tho  sorvico  pressure  without  sacrifice  of  volocity. 

As  a rosult  of  these  considerations,  ono  (1)  3'*1?  gun  barrol 
Typo  A Mod  0 and  a supply  of  projectiles  (EX-1  Mod  0;  woro  dosignod 
and  manufactured  for  oxporimontal  tosting. 

4.  OBJECT  OF  TEST! 

This  tost  was  conducted  to  obtain  information  on  tho  porformanco 
of  the  3^15/67  barrol  - projectile  combination,  as  doterminod  from 
rocovory  and  rango  firings.  A small  number  of  rounds  with  nylon 
rotating  bands  woro  also  firod  to  obtain  design  information. 

1 

5.  PERIOD  OF  TEST* 

27  August  1951 
29  April  19^2 
25  March  1952 
16  January  1953 
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a.  Datos  of  Diroctivos 

b.  Dato  Tost  Commenced 

c.  Dato  Tost  Complotod 
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Recdvory  and  Range  Test  of  35/15  AA  Projectiles  in 
31/15/67  Caliber  Gun,  T’-pe  A Hod  0 Re  rial  No.  1 

mis. 

DETAILS  OF  TEST 


6.  DESCRIPTION  OF  ITEMS  UNDER  TEST: 


I a.  Gun:  The  3'.'  15/67  gun  barrel  Type  A Mod  0 Serial  No.  1 

manufactured  in  accordance  with  reference  (e),  has  uniform  dep 
rifling  similar  in  contour  to  that  in  the  3*’/70  barrel  Type  G Mod  8. 
t The  bore  diameter  is  31/15  and  the  groove  diameter  35/24*  The  chamber 
is  also  the  same  as  in  the  Type  G Mod  8 barrel  except  that  the  length 
from  breech  face  to  forward  edge  of  the  shell  centering  cylinder  was 
changed  to  255/567  and  the  origin  of  bore  located  3'JO  forward  of  this 
position*  These  two  (2)  points  are  connected  by  a 37115  radius 
tangent  at  the  origin  of  bore*  The  bore  and  chamber  are  unplatod. 

The  exterior  and  breech  face  of  the  barrel  are  also  the  same  as  the 
Typo  G Mod  8 barrel*  The  twist  is  1 turn  in  23*8  calibers  or  dno  (1) 
turn  in  75  inches* — The  rifling  of  tho  3u/70  gun  Type  G Mod  8 also 
makes  one  (1)  turn  in  75  inches*  By  roforonco  (a),  proof  prossuro 
in  this  gun  was  sot  at  25  t.s.i* 

b*  Projoctilos: 

(1)  35/15  AA  Projoctilo  Typo  EX  1 Mod  0 in  accordance  with 

roferonoe  (j),  (Figuros  1 and  28),  loaded  to  15  pounds  total  weight* 

(2)  35/15  AA  Projoctilo  Typo  EX  1 Mod  0 modified  Typo  A, 

I Figure  29,  and  modified  Typo  B,  Figure  20,  loaded  to  15  oounds  total 

| weight.  “ * 


(3)  35/15  AA  Projoctllo  Typo  EX  1 Mod  0 modified  with  two  (2) 

5/75  nylon  bands  (Figures  1A  and  32),  loadod  to  14*32  pounds  total 
wolght. 

All  projectiles  wore  Epsom  salts  loadod  and  thoso  firod 
for  recovery  woro  fitted  with  flat  dummy  noso  plugs  (Figure  33)* 

All  othors  woro  firod  with  standard  pointed  dummy  noso  plugs  (refor- 
onco  (k) ) * Tho  difference  in  woight  between  tho  nylon-bandod  and 
tho  standard  projoctilos  roprosonts  tho  difference  in  woight  botwoon 
tholr  bands. 
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7.  PROCEDURE  AND  RESULTS  5 

a*  Tho  first  firing  conducted  in  this  gun  was  a combination  of 
tho  proof  of  tho  gun  and  a recovery  firing  tost.  Six  (6)  3'J15 
Projoctilos  Typo  EX  1 Mod  0 wore  fired  in  this  tost*  Spin  was 
dotorminod  by  tho  wire  impression  method  (Appendix  (D)),  and  rocovory 
was  in  sawdust#  . Boforo  inert  loading,  tho  projectiles  were  moasurod 
in  tho  cavity  undor  tho  bands,  for  comparison  with  aftor  rocovory 
firing  moasuromonts,  to  chock  doformation  resulting  from  band  pros- 
suro.  The  data  for  the  proof  firing  are  included  as  Table  I and  for 
the  recovery  firing-aa  Table  IV  (Appendix  (A)).  Photographs  of  the 
recovered  rounds  are  included  as  Figures  2 to  6 (inclusive).  The 
band  engraving  was  excellent  for  all  rounds  with  no  apparent  fringing 
or  band  wear.  All  rounds  acquired  full  spin  and  the  deformation 
under  the' band  was  -0'.'007  for  the  round  with  the  maximum  pressure 
(25  t.s.i.) • Flight  to  the  recovery  bin  was  excellent. 

The  gun  was  then  returned  to  the  Naval  Gun  Factory  for 
complete  post-proof  examination,  star  gauging  and  bore  photography. 

b.  The  Bureau  of  Ordnance  requested  in  reference  (b)  that  a 
charge  be  established  for  this  gun-projectile  combination,  with 
powder  index  KKPC-1,  at  a muzzle  velocity  of  3400  ft, /sec..  Twelve 
(12)  rounds  wOre  inert  loaded  and  fitted  with  standard  nose  plugs 
for  this  test.  The  mean  of  a five  (5>  round  uniformity  check  with 
a 9# 75  pound  powder  charge  gave  a velocity  of  3411*9  ft. /sec.  and 
a crusher  gauge  pressure  of  19. 0 * 0.4  t.s.i.  Detailod  data  are 
included  as  Table  II. 

The  HKPC-1  powder,  tosted  in  3n/7'0  guns,  had  givon  largo 
velocity  variations  and  roforonco  (c)  roquestod  that  a chargo  deter- 
mination be  fired  with  EX  6802  powdor.  Ten  (10)  Typo  EX  1 Mod  0 
rounds  woro  firod.  Tho  moan  of  a fivo  (5)  round  uniformity  chock 
with  a chargd  of *9.60  pounds  gavo  3402  * 4 ft./soc.  velocity  and 
19.6  * 0.2  t.s.i.  (moan  of  4 rounds)  pressure.  Dotailod  data  aro 
includod  as  Tablo  III  (Appondix  (A)).  This  was  bettor  uniformity 
than  with  HKPC-1  powder,  but  bocauso  tho  quantity  of  EX  6802  on  hand 
was  insufficient,  it  was  not  used  in  the  subsequent  rango  tosts 
(roforonco  (g)).  Photographs  of  the  recovered  projectiles  are 
included  as  Figures  21-2?  (incl). 
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c«  Tho  standard  EX  1 Hod  0 projectile  appeared  to  have  more 
working  metal  in  its  bands  than  necessary  (volume  of  metal  above 
35/15  diameter,  0.617  cu.in.)  and  reference  (b)  requested  the  Naval 
Proving  Ground  to  reduce  the  working  metal  and  fire  a recovery 
program  for  band  study*  Two  (2)  modifications  were  tested;  Type  A 
with  *510  cu.in.  and  Type  B with  .578  cu.in.  of  working  metal. 

These  modifications  consisted  of  shortening  the  length  of  the  cylin- 
drical part  of  the  two  (2)  bands.  (See  Figures  29  and  30.)  Five 
(5)  rounds  of  each  modified  type  and  four  (4)  of  the  unmodified 
projectiles  were  fired  for  recovery  in  this  test.  The  detailed 
results  are  given  in  Table  V (Appendix  (A)),  and  photographs  of  the 
recovered  projectiles  are  shown  in  Figures  7 to  20.  All  rounds  had 
full  spin,  no  yaw,  and  good  band  engraving  without  sign  of  fringing 
or  appreciable  band  wear.  Deformation  under  the  bands  was  small  for 
all  three  (3)  types,  being  of  course  smaller  for  the  shortened  bands. 
No  other  difference  was  observed  botwoen  the  shortened  and  standard 
bands. 

d-.  One  (1)  each  of  tho  throe  (3)  typos  of  projoctilc  described 
above  was  crimped  in  a stool  case,  with  a hand-rolled  360s  crimp, 
for  a dobulloting  tost.  Later,  aftor  modification  of  a 3V70  rubber- 
hydraulic  crimping  maehino  to  also  accommodato  35/15  projoctilos.,  one 
(1)  round  oach  was  crimped  in  this  manner  for  a similar  tost.  Jlic 
bullet  pull  forces  are  shown  in  Table  VII  (Appondix  (A)),  and  run 
from  9,000  to  12,000  pounds. 

q.  Sovon  (7)  nylon-bandod  3V15  projectiles  wore  preparod  in 
accordance  with  Figuro  32,  using  for  tho  two  (2)  3/4"  bands  nylon 
rings  (Figuro  31)  which  had  boon  procured  for  use  on  3"  projoctilos. 
Thoso  projoctilos  wore  hand-crimpod  in  stool  casos  with  tho  mouth 
of  tho  case  flush  with  the  forward  edgo  of  tho  forward  band,  and 
firod  for  rocovcry.  Dotailod  data  arc  givon  in  Table  VI  (Appen- 
dix (A))  and  typical  photographs  of  tho  rocovorod  projoctilos  arc 
shown  in  Figuros  26  and  27.  This  rather  improvisod  tost  gAvo 
oncouraging  rosults  as  full  spin  without  yaw  was  attained.  Only 
one  (1)  projoetilo  rotainod  one  (1)  of  its  bands  upon  rocovory,  but 
this  was  not  unoxpoctod  as  a more  socuro  attachment  is  roquiroa  to 
rotain  nylon  band  than  was  possiblo  in  this  tost. 
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f • Tho  detailed  results  for  the  two  (2)  50  round  ranging  pro- 
grams, firod  r/ith  standard  EX  1 Hod  0 projoctilos,  wore  roportod  in 
reforoncos  (1)  and  (m).  Summarios  of  theso  are  shorn  in  Tables  VIII 
and  IX  (Appondix  (A))#  The  average  corrected  D/R  (5-round  groups) 
for  the  first  ranging  program  was  0.33/5;  for  the  second  0.41^. 

g.  Star  gauge  readings  on  the  gun  at  several  stages  in  the  tests 
are  included  in  Appendix  (C).  After  156  E3R,  there  is  no  enlargement 
of  the  lands,  but  the  grooves  are  worn  by  02002  - 02004  throughout 
the  length  of  the  bore.  (Measurement  after  decoppering  could  increase 
both  of  these  figures  slightly.) 

8.  DISCUSSION* 

The  performance-'UT^the  3*15  barrel-projectile  combination  is 
considered  to  be  most  promising,  and  should  receive  serious  consider- 
ation as  a replacement  for  the  3u/70  barrel  and  projectile. 

The  appearance  of  the  recovered  projectiles  .indicated  very 
satisfactory  functioning  of  the  bands,  as  regards  to  wear  and 
centering,  with  the  possibility  that  there  may  bo  moro  length  of  . 
band  than  nocessary.  Spin  was  full,  there  was  no  body  ongraving, 
and  tho  deformation  of  tho  projoctiio  wall  under  tho  bands  was  small. 
Tho  flight  tosts  indicated  very  good  accuracy.  No  3,r/70  barrel  with 
twist  as  low  as  1/25  has  ovor  shown  good  rango  accuracy,  oxcopt  for 
tho  barrol  firod  with  projoctilos  having  an  unconventional  iron 
rotating  band  (roferonco  (n)). 

Tho  fact  that  bands  of  shortor  longth  showod  as  good  behavior  in 
tho  rocovory  firing  as  bands  of  full  length  may  indicate  that  the  band 
longth  on  tho  381?  projoctiio  can  bo  safoly  reduced,  but  firings  in 
a worn  gun  would  bo  nocossary  boforo  a dofinito  conclusion  could  bo 
roachod. 

The  test  with  nylon  bands  indicated  feasibility  of  a band  design 
employing  this  material.  No  difficulty  is  anticipated  in  designing 
a band  to  obturate,  impart  spin,  and  be  retained  in  flight;  in  fact, 
it  is  felt  that  the  major  problem  with  such  a design  might  well  be 
the  development  of  a sufficiently  strong  case  attachment.  There 
would  be  little  use,  however,  of  initiating  such  a development  until 
rapid-fire  testing  of  the  design  became  possible. 
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The  groove  wear  observed  in  the  gun  is  not  surprising,  Consider- 
ing  that  the  diameter  of  the  major  portion  of  the  band  is  3 5!  240  - 
0'J005,  that  tho  groove  diameter  at  first  gauging  was  38241,  and  that 
the  deformation  of  the  projectile  under  the  band  would  increase  the 
gap  by  another  051005,  approximately.  Apparently  the  narrow  high  lip 
of  this  band  acting  alone  does  not  furnish  sufficient  obturation  at 
the  bottom  of  the  grooves.  A decrease  in  groove  diameter  to  35123  or 
35!22  should  bo  sufficient  to  correct  this  behavior,  however* 


PART  D 
CONCLUSIONS 


i 

9,  it  is  concluded  that: 

» \ 

a*  Tho  31115/67  barrel-pro joc tile  combination  performed  vory 
satisfactorily,  as  Judged  by  both  rocovcry  and  ranging  tests.  Tho 
moan  corrcctod  D/R  for  twenty  (20)  5-round  groups  was  0.37$* 

b.  Tho  performance  supports  the  hypothosis  that  difficulties 
with  tho  3n/70  barrel-pro jectilo  combination,  which  havelboon  mani- 
fested in  lo\7  accuracy,  body  engraving,  and  spiral  wear,  'are 
ultimately  duo  to  band  failuro  caused  by  tho  relatively  largo  ratio 
of  band  diamotor  to  body  diameter  nocossary  in  tho  3"/70  design. 

c.  Preliminary  tests  of  nylon  rotating  bands  for  tho  3-1?  pro- 
joctilo  inclioato  that  a workablo  design  employing  this  matorial 
should  not  bo  a difficult  problem. 


PART  E 


RECOMMENDATIONS 


10.  It  is  recommended  that  tho  35115/67  barrol  usod  in  thoso  tosts  bo 
firod  for  at  loast  1000  rounds,  to  obtain  moro  rango  data  and  infor*- 
mation  on  woar  characteristics  of  tho  gun.  At  tho  end  of  this  program, 
rocovory  tosts  should  bo  firod  with  projectiles  having  standard  and 
short onod  rotatinj_J>ands. 
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RocOvory  and  Range  Tost  of  3215  AA  Projectiles  in 
3215/67  Calibor  Gun,  Typo  A Hod  0 Si  rial  No.  1 


The  tosts  upon  which  this  report  is  basod  wero  conducted  by 
W.  0.  TAYLOR,  Ordnance  Engineer 

Terminal  Ballistics  Department 
C.  W.  BEAVERS,  Lieutenant,  USN 

Main  Battery  Firing  and  Project  Officer 
Armament  Department 

R.  D.  CROMWELL,  Plate  ruse  Battery  Officer 
Terminal  Ballistics  Department 

This  report  was  prepared  by* 

R.  B.  BUTLER,  Head,  Design  Branch 

Terminal  Ballistics  Department 
W.  0.  TAYLOR,  Ordnance  Engineer 

Terminal  Ballistics  Department 

This  report  was  reviewed  by* 

H.  L.  DeROCHER,  Head,  Engineering  Division 
Terminal  Ballistics  Department 
R.  H.  LYDDANE,  Director  of  Research 

--Terminal  Ballistics  Department 
W.  B.  ROBERTSON,  Lieutenant  Commander,  USN 
Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
L.  C.  KLINGAIiAN,  Commander,  USN 
Armament  Officer 
Armament  Department 

C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED*  Jf  F.  BYRNE 
Captain,  USN 

Commander,  Naval  Proving  Ground 


E.  A.  RUCKNER 
Captain,  USN 
Ordnance  Officer 
By  direction 
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Recovery  and  Range  Test  of  3«l5  AA  Projectiles  in 
3 15/67  Caliber  Gun,  Type  A Mod  C o-irial  No.  1 


TABLE  II 

CHARGE--DEIEBMINAIIQIL-E.OR  AVI 5/67  CALIBER.  GUN  - HKPC-1 


GUN  FIRING  CONDITIONST 


Gunt 

Projeotiless 

Case* 

Primer  1 

Wad  and  Spacers 
Powders 
Lead  Foils 
Temperature  1 


Type  A Mod  0 No,  1 

EX  1 Mod  0 (15,00  lbs,)  Epsom  Salts  loaded 
Ex,  No,  5 Steel,  Rubber  Crimped 
Mk  46  (XC-M11) 

Cardboard,  NGF  Dwg.  No,  132664,  Pc,  Nos,  13  and  4 

HKPC-1 

None 

90  °F 


CHARGE  DETERMINATIONS 


Rd, 

Mx 


Charge 

■U3?JLl1 


PPD 


Velocity 


Pressure 

■Cfr.f.  fif.il). 


Flash 


Smoke 

J&L- 


1(a) 

9.00 

4,3 

3206 

16.4 

0 

150 

2 

11 

11 

3242 

15.9 

0 

150 

3 

ti 

11 

3228 

16.3 

0 

150 

4 

11 

n 

3256 

16.4 

0 

150 

Mean  of 

3 rounds 

3242*14 

16.2*0.2 

/ 

5 

9.50 

2.5 

3355 

19.0 

0 

150 

6 

9.75 

2.1 

3427 

20.0 

0 

150 

7 

11 

11 

3417 

18.9 

0 

150 

6 

n 

11 

3405 

18.6 

0 

150 

.9 

n 

ti 

3396 

18.7 

0 

150 

10 

it 

11 

3411 

19.0 

0 

150 

Mean  of 

5 rounds 

3411*9 

19.0*0.4 

11 

10.00 

2.1 

3475 

20.5 

0 

150 

12 

9.00 

4.3 

3239 

16.1 

0 

150 

(a) 

Conditioning  round 

- not  used. 

UNIFORMITY  S 

\ 

Charge 

PPD 

^Velocity^ 

Pressure 

\ \ 

No.  of 

13A.8I- 

■Lin.) 

^«t.  i.) 

Rds. 

9.00 

4.3 

3242*14 

16.2*0.2 

3 

9.75 

2.1 

3411*9 

19.0*0.4 

5 

Charge 

obtained  for  3400 

ft. /sec. 

Charge 

Velocity 

Pressure  • 

(Iks-) 

(ft. /sec.) 

(t.s.i 

9.70 


3400 


18.80 


/ 


I 


Recovery  and  Ranpe  Test  of  3'J15  AA  I'rc,. 
3U5/67  Caliber  Gun,  Type  A Mod  0 bcr 


ec  tiles 
ial  Ho. 


in 

1 


IABLE-I1I 

J ' CHARGE  DETERKINATIQN-FQR_3 V15/67-  CALIBER_GUN  - EX-6802 

GUN  FIRING  CONDITIONS! 


Gum 

Projectile! 

Casei 

Primer! 

Wad  and  Spacer! 
Powder ! 

Lead  Foil! 
Powder  Temp.i 
Date! 


3V15/67  Caliber,  Type  A,  Mod  0,  No.  1 
EX  1 Mod  0 (15.00  lbs.)  Epsom  Salts  Loaded 
Mk  10,  Steel,  Rubber  Crimped 
lik  46  (XC-M11) 

Cardboard,  NGF  Dwg.  132664,  Pc.  Nos.  13  and  4 

EX-6802 

None 

90°F 

12-22-52 


CHARGE  DETERMINATION! 


Rd. 

Charge 

PPD 

Velocity 

Pressure 

Usu 

(lbs.)- 

tin  a 

(ft. /sec.) 

X t . s .I*). 

1 (a) 

9.00  — 

5.4 

3197 

16.7 

2 

9.00 

5.4 

3237 

16.1 

3 

it 

II 

3233 

16.3 

Mean  of  2 
rounds 

9.oo 

5.4 

3235*2 

16.2*0.1 

4 

9.80 

2.6 

3466 

20.3 

5 

10.00 

2.2 

3505 

20.? 

6 

9.60 

3.6 

3408 

19.6 

7 

9.60 

it 

3404 

19.3 

8 

9.60 

it 

3403 

19.9 

9 

9.60 

ii 

3398 

19.7 

10 

9.60 

n 

3396 

.Mean  of  5 9 .60 

rounds 

(a)  Conditioning^round 

(b)  Average  of  4 rounds 

3.6 

3402*4 

19.6*0*2  (b) 

UNIFORMITY ! 

Charge 

PPD 

V elocity 

Pressure 

No.  of 

Powder 

-(Iba.) 

lin'd 

(ft. /sec .) 

(t.s.i.) 

Jjtfl.Sn-. 

EX-6802 

9.00 

5.4 

3235*2 

16.2*0.1 

2 

EX-6802  9.60 

(b)  Average  of 

3.6 

4 rounds 

3402*4 

19. 6*0. 2(b) 

5 

RECOMMENDED  CHARGE  FOR  3400  FT. /SEC. 

Charge  PPD 

£°Mei  Xl.bg  f I SJ-AjI 


NOMINAL  VELOCITY  I 

Pressure 
-C.t » s « i .» )_ 


EX-6802 


9.59 


3*6 


19.5 
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Recovery  and  Range  Test  of  3yi5  Ah  Projectiles  in 
3'.*X5/67  Caliber  Gun,  Type  a Mod  0 Serial  No,  1 


TABLE  VII 

DEBULLETING  TESTS  RESULTS 


EX  1 Mod  0 

EX  1 Mod  0 (A  modification) 
EX  1 Mod  0 (B  modification) 


Bullet  cull  (Its.) 

Hand 

CrimDed 

Rubber -hy d r au 1 ic 
Crimned 

12,080 

11,820 

11,900 

i 10,440 

11,340 

9,260 

\t 
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3515  AA  Projectile  Type  EX  1 Mod  0 before  firing1™  INF0RMATI°" 

Figure  1 


NP9-51579 

3,.,15  AA  Projectile  with 


22  December  1952  CONFIDENTIAL 

:'.T  ,C1  IJil'iT  INFORI  1/ TION 
two  OV75  Nylon  Bonds  before  Firlnr. 
Firure  1A 
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NP9- 50940  25  March  1952  t CONFIDENTIA 

7 ? y f SECURITY  INFORMATIO 

Three  views  <120*  apart)  of  recovered  3V1 5 AA  Projectile  Type 
EX  1 Mod  0.  Projectile  No.  1094  (muzzle  velocity  3128  ft./sec.). 

Figure  2 f 


NP9- 50941 

Three  views 
EX  1 Mod  0. 


25  March  1952  CONFIDENTIAL 

. _ SECURITY  INFORMATION 

(120°_apart)  of  recovered  3 V 1 5 AA  Projectile  Type 
Projectile  No.  1095  (muzzle  velocity  3463  ft. /sec.) 

FI gure  3 


NP9- 50942 

March  1952  CONFIDENTIAL 

PYr?eMVlenS  (1?0*  aPart)  of  recovered  v*l * ??C£niTY  ™P0RMATI0N 
1 Mod  0.  Projectile  No. 


. ✓ nn  riujecuie  Tyre 

velocity  3760  ft./sec.). 
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' 2 5 March  W2  CONFIDENTIAL 

Three  . SECURITY  \INFORMATION 

EX  1 Mod  n d2°4  nr?rt)  nf  recovered  V.’l  f AA  Projectile  Type 

1 Mod  0,  Projectile  No.  1098  (muzzle  velocity  1709  ft. /sec.) 

FlRtire  5 


25  March  T.Q52 


HP9-509l+l+ 


25  March  1952 


CONFIDENTIAL 
SECURITY  INFORMATION 
Three  views  (120®  apart)  of  recovered  3 *•  1 5 AA  Projectile  Type 
EX  1 Mod  0.  Projectile  No.  1099  (muzzle  velocity  3566  ft. /sec.). 

Figure  6 


NP9-5091*? 


1 July  1952 


CONFIDENTIAL 

, « SECURITY  INFORMATION 

Three  views  (120°  apart)  of  recovered  3 1 5 AA  Projectile  Type 
EX  1 Mod  0.  Projectile  No.  1408  (muzzle  velocity  3326  ft./sec.). 

Figure  7 


NP9-509*+6  1 July  1952  CONFIDENTIAL 

SECURITY  INFORMATION 

Three  views  (1?0°  apart)  of  recovered  3'.'15  AA  Projectile  Type 
EX  1 Mod  0 (Type_A  Modif icntlon) . Projectile  No.  1409  (muzzle 
velocity  3575  Yt. /sec. ). 

Figure  8 


NP9-50947  1 July  1952  CONFIDENTIAL 
Three  views  (l?o*  apart)  of  recovered  VI 5 Af  m F°5MATI0N 
velocity  36oI7?te./sec0^:iCaUon)'  "Sioffle 


Figure  9 
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nrv-pu^o  1 July  1952  CONFIDENTIAL 

Three  yievrs  (120°  apart)  °f  recovered  3'.’15  AA  Projectile  Type 

vel oci ty  3576yft./se?d)ftCatl°n  * Pro:)ecti1e  No-  lhl1  (muzzle 

Figure  10 
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NP9-50949  1 July  1952  CONFIDENTIAL 

SECURITY  INFORMATION 

Three  views  (IPO*  apart)  of  recovered  3 •*  1 5 AA  Projectile  Type 
EX  1 Mod  0 (Type  B Modification).  Projectile  No.  1412  (muzzle 
velocity  3557  ft./sec.). 

Figure  11 
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NP9-50950 


1 July  1952 


CONFIDENTIAL 

Three  views  (120°  apart)  of  recover*  v*i*r  aa  ICU?ITY  FORMATION 

" 1 “ KnaA't&swf.sc..,. 


NP9-50951 

Three  views 
EX  1 Mod  0. 


1 July  1952  CONFIDENTIAL 

SECURITY  INFORMATION 

(120®  apart)  of  recovered  3’.’15  AA  Projectile  Type 
Projectile  No.  l4l4  (muzzle  velocity  3350  ft. /sec.). 

Figure  13 


NP9'  50952 

Three  views 
EX  1 Mod  0. 


1 July  1952 


CONFIDENTIAL 
SECURITY  INFORMATION 
(IPO®  apart)  of  recovered  3’.'l5  AA  Projectile  Type 
Projectile  No.  l4l 5 (muzzle  velocity  3354  it. /sec.). 
__  Figure  14 
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NP9- 50953  y ??  SECURITY  INFORMATION 

Three  views  (120°  apart)  of  recovered  3715  AA  Projectile  Type 
EX  1 Mod  0 (Type  A Modification).  Projectile  No.  1416  (muzzle 
velocity  3398  ft. /sec.) 

Figure  15 


NP9-5095H  1 July  1952  CONFIDENTIAL 

SECURITY  INFORMATION 

Three  views  (120®  apart)  of  recovered  3V15  AA  Projectile  Type 
EX  1 Mod  0 (Type  A Modification).  Projectile  No.  1417  (muzzle 
velocity  3361  ft. /sec.).  \ 

Figure  16  \ 
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NP9-50955 


1 July  1952 


CONFIDENTIAL 
SECURITY  INFORMATION 


Three  views  (ISO®  apart)  of  recovered  3'.'15  AA  Projectile  Type 
EX  1 Mod  0 (Type  A Modification).  Projectile  No.  l4l8  (muzzle 
velocity  3363  ft. /sec.). 


Figure  17 


NP9-W56  1 July  1952  , CONFIDENTIAL 

SECURITY  INFORMATION 

Thro®  views  (120*  apart)  of  recovered  3'.'15  AA  Projectile  Type 
EX  1 Mod  0 (Type  B Modification).  Projectile  No.  1419  (muzzle 
velocity  3365  ft. /sec.). 

Figure  18 


NP9-50957  1 July  1QJ2  CONFIDENTIAL 

SECURITY  INFORMATION 

Thr®e  views  (120®  apart)  of  recovered  3?l5  AA  Projectile  Type 
EX  1 Mod  0 (Type  B Modification).  Projectile  No.  1420  (muzzle 
velocity  3344  ft./sec.). 

Figure  19 


1 July  1Q52 


t 


NP9-50958 


1 July  1952 


CONFIDENTIAL 

FTr?VieSS^120#  apart)  of  recovered  3 VI 5 AA  P?o^tlleNT™ATI0N 

5lS.RJ  °366y??./s«!)i'l0atlC'n>- 

Figure  20  , 


51562  22  December  1952  CONFIDENTIAL 

Three  views  (120°  aoart)  of  „„  SEC3lin"f  INFORMATION 

Type  EX  1 Mod  o.  “Select??*  No  ?115  M Projectile 

3408  ft./secO.  Projectile  No.  2013  (muzzle  velocity 

Figure  21 


NP9-S1563 

Three  views  (120° 
Type  EiX  1 Mod  0. 
3I+O4  f t„/seo. ) . 


22  December  19^2  CONFIDENTIAL 

SECTJT;  I TY  INFORMATION 
apart)  of  recovered  3.1f?  AA  Projectile 
Projectile  No.  2014  (muzzle  velocity 

Figure  22 
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NP9-51564 


22  December  1952 


“ ^ec^1Der  ^952  _ CONPTDEMTIAT, 

VI ire e views  (120  anartl  or  a INFORMATION 

Type  EX  X Mod  0.  frofc  tiU  B ?ni?  ?"lS  AA  Projectile 
3403  ft./sec).  rr°Jeo«le  No*  2015  (muz  7.1  e velocity 

Figure  23 


NP9-51S65 


22  December  1952 


CONFIDENTIAL 
SECURITY  INFORMATION 

Three  views  (120°  apart)  of  recovered  3'Jl5  AA  Projectile 
Tvpe  EX  1 Mod  0.  Projectile  No.  2016  (muzzle  velocity 

339B  ft. /sec. ) • , 

J Figure  2 4 
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NP9-51566 


«rv-pxpoo  22  December  1952  CONFIDENTIAL 

. SECURITY  INFORMATION 

Three  views  (120  apart)  of  recovered  3'.'l5  AA  Projectile 
Type  **  1 Mod  0.  Projectile  No.  2017  (muzzle  velocity 

3396  ft. /sec ,U J 

Figure  25 
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NP9-£l9$£  22  December  1952  CONFIDENTIAL 

» ,,„„o  SECURITY  INFORMATION 

Three  viewa  (120  apart)  of  recovered  3Vl5  AA  Projectile  fired 
!fijk  two  0.75  Nylon  Banda.  Projectile  No.  2019  (muzzle  velocity 
JA ( i it»/soc.J.  * , , 

Figure  26  , 
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NP9-51956  22  December  1952  CONFIDENTIAL 

Three  view,  /-icnO  „ is  „ tl  SECURITY  INFORMATION 

inree  views  (120  apart)  of  recovered  3L,11?  aa  Pnniortfn « 

fired  with  two  0*75  Nylon  Bands.  Projectile  NorJolo1 
(muzzle  velocity  3467  ft. /sec.). 

Figure  27  ' 
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Recovery  and  Rango  Test  of  3'.’ 15  AA  Projectiles  in 
351 5/67  Caliber  Gun,  Type  A Hod  0 Serial  No,  i 


TABLE  X 


STAR  GAUGE  DATA 

jfanflg 


Calibor:  3515 

Measurement  Taken  from 

Typo:  A 

Muzzle  Face 

Hod:  0 

Gun  No, t 1 

j&g&nsfl 

X 

y 

Distance 

x y 

183592 

35310 

35310 

355 

35153 

183542 

.250 

,248 

305 

•153 

182592 

.208 

.208 

285 

.153 

182542 

.178 

.178 

265 

.153 

181592 

.157 

.157 

245 

.153 

Origin,  0,  B.  181542 

.155 

.156 

225 

.153 

150  fwd.  1G0542 

.155 

.155 

205 

.15^ 

179542 

.154 

.154 

185 

.153 

178542 

• 154 

.154 

165 

.153 

177542 

.154 

.154 

145 

• 153 

176542 

.154 

.154 

125 

• 153 

175542 

.154 

.154 

105 

• 153 

174542 

.154 

.154 

95 

.153 

173542 

.154 

.154 

85 

.153 

172542 

.154 

.154 

75 

.153 

171542 

• 154 

.154 

65 

.153 

170542 

.154 

.154 

55 

.153 

125  fwd.  . 169542 

• 154 

.154 

45  , 

.153 

1655 

.153 

35 

.153 

1605 

.153 

25 

.153 

1555 

• 152 

15 

.153 

1505 

.153 

Muzzle 

.153 

1455 

.153 

1405 

.152 

1355 

,152 

• 

1305 

.152 

Origin 

35155  35156 

1255 

.152 

1"  fwd, ' 

.155  \.155 

1205 

.152 

12"  fwd. 

.154  '4 154 

1155 

.151 

1105 

.151 

Muzzlo 

.153  .153 

1055 

.152 

15  aft. 

.153  .152 

1005 

.152 

125  aft. 

.153  .153 

955  — - 

.152 

905 

.152 

855 

.152 

* 

005 

.152 

F.q.  Sor. 

Rounds:  20.3 

755 

.152 

Dato:  1 

July  1952’ 

705 

.152 

Small  Diamotor:  35151 

655 

.152 

Distanco: 

11550  ' 

605 

555 

.152 

.152 

Gaugod  By 

. B.  II.  W. 

505 

.152 

455 

• 152 

405 

.152 

CONFIDENTIAL 


NPG  REPORT  NO.  1122 


Rc?,?Y^«a2d,RangG  Tcst  3V15  AA  Projectiles  in 
3815/6 7 Caliber  Gun,  Type  A Mod  0 Serial  No.  1 


* 


i 


TABLE  XI 


STAR  GAUGE  DATA 

l^nds 

1 

Caliber: 
Type:  A 
Mod : 0 

Gun  No,: 

3215 

1 

Measurements  Taken  from 
Muzzle  Face 

Origin,  0.  B. 
180 


12  yo 


Distance 

■ X 

V 

JL. 

I83y92 

38310 

38308 

183,42 

.250 

.247 

I82y92 

.207 

.208 

I82y42 

.175 

.177 

I8iy92 

.158 

.158 

181842 

.153 

.152 

130842 

- .151 

.151 

179.42 

.151 

.151 

178842 

.151 

.150 

177 y 42 

.150 

.150 

17 6 y 42 

.150 

.150 

175842 

.150 

.150 

174y42 

.150 

.150 

173y42 

.150 

.151 

172.42 

.150 

.150 

17iy42 

.150 

.150 

170'.'42 

.150 

.151 

169V42 

.150 

.150 

i6?y 

.150 

.150 

i6oy 

.151 

.151 

1 558 

.150 

.150 

150-8—- 

' .150 

.150 

1458 

.150 

.150 

140  y 

.150 

.150 

1358 

.150 

.150 

i3oy 

.150 

.150 

125’.' 

.150 

.150 

1208 

.150 

♦ 150 

115’.' 

.150 

.150 

noy 

.150 

.150 

1058 

.150 

.150 

ioo  y 

.150 

.150 

958 

.150 

.150 

?oy 

.150 

.150 

£58 

.150 

*150 

f>oy 

.150 

.150 

758 

.150 

.150 

70  y 

.150 

.150 

658 

.150 

.149 

608 

.150 

.149 

558 

.150 

.149 

508 

.150 

.149 

458 

.150 

.149 

408 

.150 

. 149 

Distance  7L  Y 


351? 

3oy 

28y 

26y 

24V 

22y 
2oy 
i8y 
I6y 
14  y 
12" 
ioy 
9y 
8y 

7*y 

68 

58 

4y 

3# 

2*y 

iy 

Muzzlo 


38150 

38150 

.151 

".151 

.151 

.150 

.151 

.150 

.151 

.151 

.151 

.151 

.151 

.151 

.152 

.151 

.152 

.151 

.150 

.150 

.150 

.151 

.150 

.151 

.151 

.151 

.151 

.151 

.152 

.151 

.152 

.151 

.152 

.151 

.152 

.150 

.151 

.151 

.151 

.150 

.151 

.150 

.151 

.151 

Eq.  Sor.  Rounds:  83.20 

Date:  13  August  1952 

Small  Diameter:  38149 

Distanco:  6 5. 

Gaugod  By:  A.  D.  B. 


CONFIDENTIAL 


NPG  REPORT  NO.  1122 


R°c£YGry  and  Rang°  Test  of  3215  AA  Projectiles  in 
31/15/6 7 Caliber  Gun,  Type  A Mod  0 Serial  No.  1 


2£Blfi.,ra 

STAR  GAUGE  DATA 


fiimss 


Calibori  3215 
Types  A 
Mods  0 
Gun  Nois  .1 


Measurements  Taken  from 
Muzzle  Face 


i; 


r 


Origin  0.  B. 
120 


1220 


Distance 

A 

183292 

32312 

183242 

.250 

182292 

.241 

182242 

.241 

181292 

.241 

181242 

.241 

180242 

.241 

179242 

.241 

178242 

.241 

177242 

.241 

176242 

.241 

175242 

.241 

174242 

.241 

173242 

.241 

172242 

.241 

171242 

.241 

170242 

.241 

169242 

.241 

1652 

.242 

1602 

.242 

1552 

.242 

1502 

.242 

1452 

.241 

1402 

.241 

1352 

.241 

1302 

.241 

1252 

.241 

1202 

.241 

1152 

.241 

1102 

.241 

1052 

.240 

1002 

.240 

952 

.240 

902 

.240 

852 

.240 

802 

.240 

752 

.240 

702 

• 240 

652 

.241 

602 

.240 

552 

.240 

502 

,240 

452 

.240 

402 

.240 

Y 


Distance 

A 

35’.* 

32240 

30? 

• 240 

28? 

.241 

262 

.241 

242 

.241 

222 

.240 

202 

.240 

182 

.240 

162 

.240 

142 

.240 

122 

.240 

102 

.240 

Qtt 

/• 

.240 

82 

.240 

72 

.240 

62 

.240 

52 

.240 

42 

.240 

32 

.240 

22 

.240 

12 

• 240 

Muzzle 

.240 

l 


Eq.  Ser.  Rounds:  80,20 

Datos  13  August  1953 
Small  Dic.no tar:  32240 

Distanco:  10520 

Gaugod  By:  A.  Dl  B. 


CUIiFlDfcNTlAL 


i-TG  EFFORT  KG.  1122 


RocOvcry  and  Range  Tost  of  3215  AA  Projectiles  in 
3215/67  Caliber  Gun,  Typo  A Hod  0 Serial  No.  1 


Calibers 
Types  A 
Mod:  0 
Gun  No.:  1 


3215 


Origin, 

120 


0.  B. 


1220 


Distance 

183292 
183242 
182292 
132242 
181292 
131542 
180242 
179242 
178242 
177242 
176242 
175242  - 
174242 
173242 
172242 
171242 
170242 
169242 
1652 
1602 
1552 
1502 
1452 
1402 
1352 
1302 

1252'""''' ' 

1202 
1152 
1102 
1052 
1002 
952 
902 
D52 
802 
. 752 
702 
652 
602' 

552. 

502 

452 


stfj&rai 


STAR  GAUGE  DATA 
Lands 


If 


.Wi” 


32310 

.251 

.209 

.180 

.160 

.155 

.153 

.152 

.152 

.152 

.152 

.152 

.152 

.152 

.152 

.152 

.152 

.152 

.152 

.3.52 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.152 

.151 

.151 

.152 

.151 

.151 

.151 

.151 

.151 

.151 

.151 


L 


32310 

.250 

.208 

.179 

.159 

.154 

.153 

.152 

.152 

.152 

.152 

.151 

.151 

.152 

.151 

.151 

.151 

.151 

.151 

.152 

.151 

.151 

.151 

.151 

.150 

.150 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.151 

.150 

.150 

.150 


Measurements  Taken  from 
Muzzle  Face 


Distance 


.Y 


352 

32150 

32151 

302 

.152 

;i5i 

282 

.152 

.152 

262 

.152 

.152 

242 

.152  ; 

.151 

222 

.152  \ 

.152 

202 

..152 

.152 

182 

.153 

.151 

162 

.152 

.151 

142 

.152 

.152 

122 

.153 

.152 

102 

.152 

.152 

Qt! 

.152 

.152 

§2 

.152 

.152 

72 

.152 

.152 

62 

.152 

.152 

52 

.152 

.152 

42 

.152 

.151 

32 

.151 

.151 

22 

.152 

.151 

12 

.152 

.151 

Muzzle 

.152 

.152 

Bq.  Sor.  Rounds:  105*53 
Dato:  2 January  1953 

Small  Diamotor:  32150 

Distance:  55. 

Gauged  By:  A.  D.  3. 


COMF1  Diii-JIIAL 


RccOvory  and  Range  Tost  of  321?  LL  Pro^cctilos  in 
3215/67  Caliber  Gun,  Typo  A Hod  0 Serial  No.  1 


Calibors  3«15 
Typo:  A 

Mod:  0 

Gun  No.:  1 


Groove a 


Measurements  Taken  from 
Muzzle  Faco 


fita&aiic-g 

A 

Platan? 9 

X 

133292 

32320 

35? 

35242 

183542- 

.256 

30? 

.242 

182292 

.244 

285 

.243 

182242 

.244 

26? 

.242 

181292 

.244 

245 

.242 

• 181242 

.244 

225 

.242 

180242 

.244 

205 

.242 

179242 

.244 

185 

.242 

178242 

.243 

165 

.242 

177242 

.244 

145 

i242 

176242 

.244 

125 

.242 

175242 

.244 

105 

.242 

174242 

.244 

O'* 

7t 

.242 

173242 

.243 

An 

.242 

172242 

.243 

75 

.242 

171242 

• 242 

65 

.242 

170242 

.242 

55 

.242 

169242 

.242 

45 

.242 

1652 

.244 

35 

.242 

1602 

.244 

25 

.242 

1552 

.243 

15 

.242 

1502 

.243 

Muzzle 

.242 

1452 

.243 

1402 

.242 

1352 

.242 

1302 

.243 

1252 

.244 

1202 

.243 

Eq.  Ser. 

Rounds: 

1152 

.243 

Date:  2 January 

1102 

.243 

Small  Diameter: 

1052 

.243 

Distance: 

17154; 

1002 

.244 

Gauged  By 

: A.  D 1 

952 

.242 

902 

.242 

852 

.243 

802 

.243 

752 

.242 

\ 

\ 

702 

.242 

. 

\ ■. 

652 

.242 

602 

.242 

552 

.242 

502 

.242 

452 

.242 

"402 

.242 

i 


CORFiDEiuIAJL 


i:fg  report  kg.  11^2 

Recovery  and  Range  Test  of  3235  AA  Pro.1ect3.les  In 
3'il5/o7  Caliber  Gun,  Type  A I!cd  0 Serial  No,  1 


TABLE  XV 


STAR  GAUGE  DATA 


. 

Lands 

- 

Caliber:  3315 

Measurements  Taken  from 

Type:  A 

Muzzle  Face 

Mod:  0 

Gun  No#:  1 

r 

Blatssm 

X 

y 

Elates 

X 

.Y 

183292 

32309 

32309 

352 

32151 

32151 

• 

183242 

.249 

.248 

323 

.151 

.151 

182292 

.208 

.208 

28!!  1 

.152 

;i52 

182242 

.178 

.177 

261!  , 

.152 

.152 

• 

181292 

.160 

.158 

24‘J 

.152 

.152 

Origin,  0.  B. 

181242 

.155 

.154 

222 

.152 

.152 

120 

180242 

.153 

.154 

202 

.152 

.152 

179242 

.153 

.153 

182 

.152 

.152 

178242 

.153 

.152 

162 

.152 

.152 

177242 

.153 

.153 

142 

.152 

.152 

176242 

•153 

.152 

122 

• 153 

a53 

175242 

.152 

.152 

102 

.152 

.153 

174242 

•152 

.152' 

qm 

y • 

.152 

.153 

173242 

.152 

.152 

fell 

.153 

.153 

172242 

.152 

.152 

72 

.153 

.153 

171242 

.152 

.152 

62 

.152 

.152 

170242 

.152 

.152 

52 

.152 

.152 

1220 

169242 

.152 

.152 

42 

.152 

;i52 

1652 

.152 

.152 

32 

.152 

;i52 

1602 

.152 

.152 

22 

.152 

;i52 

1 

1552 

.152 

.151 

12 

.152 

;i52 

1502 

.151 

.151 

Muzzle 

.152 

.153 

1452 

.151 

.151 

1402 

• .151 

.151 

1352 

• 151 

.151 

, 

1302 

.151 

.151 

1252 

.151 

.151 

• 

* 

1202  * 

.151 

.151 

Eci*  Ser.  ! 

Rounds: 

156.! 

1152 

.151 

.151 

Date:  19  January  1953 

1102 

.151 

.151 

Small  Diameter: 

3215.1 

1052 

• 152 

.151 

Distance: 

15511 

1002 

.151 

.151 

Gauged  By 

: B.  Hi 

. w. 

"95tT 

;i5i 

.151 

902 

.151 

.151 

852 

.151 

.151 

» 

802. 

.152 

.151 

752 

.151 

.151 

702 

.151 

.151 

652 

.151 

.151 

602 

.151 

.151 

552 

.152 

.151 

502 

.151 

.151 

452 

.151 

.151 

402 

.151 

.151 

NPG  REPORT  NO.  1122 


UNCLASSIFIED 

Recovery  and  Range  Test  of  3315  AA  Projectiles  in 
3315/67  Caliber  Gun,  Type  A Mod  0 Serial  No.  1 


im&m 

STAR  , GAUGE  DATA 

fliaaraa 


\- 


Caliber:  3315 
Type:  A 
Mod:  0 
GUn  No*:  1 


Origin. 

MO 


O.B. 


12  VO 


95V 
90V 
§53 
80V 
75V 
70V 
65V 
6o  V 
553 
50  V 
453 
40V 


.242 

• 242 
.242 

• 243 

• 242 
.242 
.243 
.243 
.243 
.244 
.244 
.244 


Measurements  Taken  from 
Muzzle  Face 


Blatonsa 

X 

Distance 

X 

183392 

33322 

353 

33244 

I83V 42 

.257 

303 

*244 

182392 

•244 

283 

.244 

182342 

• 243 

263 

.244 

* 181392 

.243 

243 

• 244 

. 181342 

• 242 

223 

.244 

180142^- 

•242 

203 

.244 

179342 

.243 

183 

.243 

178342 

.243 

163 

• 243 

177342 

•243 

143 

.244 
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Recovery  and  Rang©  Test  of  3’J15  AA  Projectiles  in 
3yi5/67  Caliber  Gun,  Type  A Hod  0 Serial  No.  1 


Wlro  Impression.  Method  of  Determining  Spin 


Two  (2)  screens  are  sot  up  41 25  apart,  each  screen  consisting 
of  a metal  framo  rith  wood  inserts,  holding  an  array  of  parallol 
equidistant  vortical  coppor  wires#  Tho  spacing  of  tho  v/ircs  is 
1/2”  for  tho  first  screen  and  3/4”  for  the  second.  The  projectile 
is  fitted  with  a flat-nosed  dummy  nose  plug  or  tho  equivalent, 
so  that  after  passing  through  tho  screens  it  hoars  two  (2)  sots  of 
imprassions  of  tho  vdros.  Tho  anglo  between  the  two  (2)  sots  of 
impressions  is  moasurod  and  from  this  measurement  the  rifling  of 
tho  gun,  tho  muzzle  volocity,  and  the  velocity  at  tho  spin  scroons, 
is  computod  tho  porcontago  or  nominal  spin.  It  is  assumed  that 
over  tho  short  distances  involved  the  spin  rotardation  is  nogligible 
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